INTRODUCTION
Shipping, through ballast water and hull fouling, is a major vector for the introduction of marine fauna (Ruiz et al., 2000; Molnar et al., 2008) . With increasing awareness of biosecurity and monitoring of introduced fauna, there is a push to identify 'exotic, invasive or pest' species (Hewitt et al., 2004; Coles et al., 2006; Campbell et al., 2007) .
In some instances peracaridan species reputed to be globally distributed are a result of poor taxonomic investigation rather than true cosmopolitan distributions, such as Synidotea laevidorsalis (Miers, 1881) and Dulichiella appendiculata (Say, 1818 ) (see Poore, 1996; Lowry and Springthorpe, 2007) . However, Caprella mutica Schurin, 1935 represents a valid example of a widely distributed species with a documented history of foreign introduction (Ashton et al., 2008) .
Within the genus Elasmopus, several species appear to have a high dispersal ability based on their broad distribution record: E. alalo Myers, 1986 (Tonga, New Caledonia, South China Sea, Australia and Madagascar, see Lowry and Hughes, 2009) ; and E. spinidactylus Chevreux, 1907 (Madagascar, Mauritius, India, Micronesia, Melanesia, Polynesia, Hawaii, Venezuela, see Appadoo and Myers, 2003) . The broad distribution records of E. pectenicrus (Bate, 1862) , Papua New Guinea, Australia, Indonesia, India, Madagascar, Tanzania, South Africa, Mediterranean Sea and USA (Florida and Hawaii) are questionable given the vague original description and lost types (Lowry and Hughes, 2009) . Despite this lack of sufficient taxonomic information to identify E. pectenicrus, this species has been cited in the Mediterranean '100 worst invasive alien species' list (Streftaris and Zenetos, 2006) .
Elasmopus rapax Costa, 1853 is reported to have an extensive distribution through both tropical and temperate regions (Barnard, 1955; Karaman, 1982) . Geographically disjunct records of this species began in early 1900s. To date the species has been reported over 50 times by about 30 authors (based on taxonomic literature). Illustrations of material exist from 23 locations though in most instances the drawings are not sufficient for conclusive species identification.
The original description and subsequent redescription of E. rapax by A. Costa (1853 Costa ( , 1857 are not sufficient to differentiate the species from its congeners. Costa's type material was not able to be located and is presumed lost. It is important to establish the identity of this species for taxonomic and ecological purposes because it is the type species for the genus Elasmopus.
This paper establishes a neotype for Elasmopus rapax based on material collected and originally identified by Sandro Ruffo in 1956 from the Fusaro Coastal Lagoon, Gulf of Gaeta, a bay adjoining the original broadly stated type locality of the Gulf of Naples, Tyrrhenian Sea, Italy. The synonymy for the species is provided and comment is made on previous taxonomic identifications. In addition, populations of E. rapax are reported from several Australian locations.
MATERIALS AND METHODS
Material is preserved in 80% ethanol. Permanent slides were made using Aquatex TM mounting media. This paper uses the decimal system for coordinates where '-' refers to latitude as South and longitude as West. Abbreviations for parts are as follows: F -accessory flagellum, Ggnathopod, LL -lower lip, Md -mandible, Mx1-maxilla 1, P -pereiopod, T -telson and U -uropod.
Descriptions were generated from a DELTA database to the genera and species of Maeridae, including all Indo-West Pacific species of Elasmopus. Specimens are lodged in the Verona Museum (MVR), Canterbury Museum, New Zealand (CM), Australian Museum (AM), Museums Victoria (MV) and South Australian Museum (SAM) as indicated. figs 16-22. -Sars, 1894 : 521, pl. 183. -Walker, 1905 : 928. -Stebbing, 1906 : 444. -Walker, 1909 : 335. -Kunkel, 1910 : 51, fig. 19. -Pearse, 1912 : 370. -Chevreux, 1911 : 225. -Chilton, 1917 . Shoemaker, 1921 : 100. -Spandl, 1924 : 54. -Chevreux and Fage, 1925 : 244, figs 255, 256. -Chevreux, 1925 : 307. -Schellenberg, 1926 : 364. -Stephensen, 1927 : 115. -Schellenberg, 1928 : 647. -Stephensen, 1929 : 142, fig. 35, 251. -Schellenberg, 1931 : 203. -Oldevig, 1933 : 195. -Shoemaker, 1933 : 15, fig. 8. -Schellenberg, 1935 : 232. -Shoemaker, 1935 : 238. -Cecchini and Parenzan, 1935 : 201, fig. 35. -Maccagno, 1936 : 154. -Schellenberg, 1936 : 13. -Fischetti, 1937 : 6. -Ruffo, 1938 : 134. -Schellenberg, 1938 : 52. -Pirlot, 1939 : 61. -Shoemaker, 1942 : 12. -Rudwick, 1951 : 149, 152. -Reid, 1951 : 236. -Barnard, 1955 (in part, not figs 5b, g). -Ruffo, 1959 : 11. -Barnard, 1962 : 94, fig. 16. -Barnard 1965 : 503, fig. 14. -Barnard, 1969 : 119. -Sivaprakasam, 1969 : 45, fig. 6A. -Lincoln, 1979 : 278, figs 128a, 129a-h. -Karaman, 1979 : 53, figs 1, 2. -Karaman, 1982 : 289, figs 194, 195. -Barnard and Barnard, 1983 : 629. -Soares et al., 1987 /89: 244, pl. 3, figs 1-12. -Krapp-Schickel and Ruffo, 1990 : 54. -Wakabara et al., 1991 : 73. -Procaccini and Scipione, 1992 : 206. -Wakabara and Serejo, 1998 : 575. -LeCroy, 2000 : 90, fig 135. -Escobar-Briones and Winfield, 2003 . -Shin et al., 2005 Head: eyes ovate; lateral cephalic lobe broad, truncated, anteroventral margin with notch, anteroventral corner subquadrate. Antenna 1 longer than antenna 2; peduncular article 1 shorter than article 2, with 1 robust seta on posterior margin; article 2 longer than article 3; accessory flagellum with 3 articles; flagellum with 16 articles. Antenna 2 peduncular article 2 cone gland not reaching to end of peduncular article 3; article 4 subequal to article 5; flagellum with 12 articles. Mandible incisor asymmetrical; accessory setal row with 3 setae; molar well developed, triturative; palp well developed, 3-articulate; article 1 about as long as broad, shorter than article 2, inner distal margin weakly produced; article 2 longer than article 3; article 3 long (3 3 as long as broad), longer than article 1, strongly falcate.
Pereion: gnathopod 1 subchelate; coxa anterior margin concave, anteroventral corner slightly produced, subacute; merus with sharp posterodistal tooth; carpus about 2 3 as long as broad, subequal in length to propodus, with slender setae in anterodistal bunches and along posterior margin; propodus palm acute, straight, entire, defined by posterodistal corner with 3 robust setae. Gnathopod 2 subchelate; basis slender, anterior margin with distal row of fine slender setae; merus with subquadrate distoventral corner; carpus compressed, lobate, projecting between merus and propodus, as broad as long; propodus with sparse setal bunches along posterior margin, palm acute, concave, approx. two thirds the length of propodus, subquadrate distomedial shelf with group of 2 medial and 2 lateral robust setae, palmar margin without robust setae, subpalmar surface smooth with 3 subacute teeth (1 large lateral tooth and 2 small medial teeth), defined by second medial tooth; dactylus closing along and reaching end of palm, apically subacute. Pereiopod 4 coxa posteroventral lobe well developed, with subrectangular posteromedial corner. Pereiopods 5-7 broadly expanded; basis posterior margin with stiff long slender setae; dactylar ungues simple.
Pereiopod 5 basis expanded; posterior margin straight, posteroventral corner broadly rounded; carpus and propodus with robust and slender setae along anterior margin. Pereiopods 6-7 merus and carpus not broadened. Pereiopod 6 basis posterior margin straight, posteroventral corner broadly rounded; carpus and propodus with robust and slender setae along margins; propodus not expanded posterodistally. Pereiopod 7 basis posterior margin convex, minutely castelloserrate, posteroventral corner broadly rounded; propodus not expanded posterodistally.
Pleon: epimeron 1-3 ventral margin with clusters of slender setae, posteroventral corner notched with small acute spine. Urosomites 1-3 smooth, without dorsal carina. Uropod 1 peduncle with basofacial robust seta, longer than rami; inner ramus subequal in length to outer ramus. Uropod 2 peduncle about as long as rami, inner ramus subequal in length to outer ramus. Uropod 3 rami distally truncated, apical robust setae short; inner ramus longer than peduncle, subequal in length to outer ramus. Telson deeply cleft, longer than broad, with 2 paired minute lateral plumose setae, with broadly-rounded inner apical lobes and short acute outer apical cusps, each lobe with 2 subapical short robust setae.
Remarks.-Material of Elasmopus rapax from Italian and Australian populations show little morphological variation. The length ratio of the uropod 3 inner ramus to peduncle and length of the telson, are slightly different in the material figured. This minor variation is attributable to differences in specimen size (12.0 mm and 10.0 mm, respectively). Within the genus Elasmopus, male gnathopod 2 palm, uropod 3 rami and telson characters are recognised as varying with growth stage (Barnard, 1979) . Several citations (Barnard, 1979; Karaman, 1982) of E. rapax refer to morphotype A (male gnathopod 2 with 3 teeth and telson with short apical robust setae) and B (male gnathopod 2 propodus palm with 2 teeth and telson with elongate apical robust setae). In the Australian material, both morphological variations are present. After examining a range of specimens, we consider morphotype B to be the juvenile male form, as morphotype B specimens are consistently smaller in size in comparison to morphotype A. This agrees with the observations of Barnard (1979) concerning individuals of Elasmopus. On several juvenile morphotype B specimens the initial development of the third lateral tooth can be seen in the form of a weak bump, which enlarges with sequential instars. It is also worth noting that the elongate setae on the posterior margin of the basis of pereiopod 7 are prone to breakage. This may account for their absence in some illustrations of E. rapax by several authors, where material is otherwise agreeable.
In the literature, there appears to be some variation in the presence of serrations on the posterior margin of epimera 2-3 and the development of the telson inner apical lobes. There is also confusion within descriptions of the number of teeth on male gnathopod 2 propodus, as the distal shelf, may also be referred to as a tooth. Since we consider both morphotype A (3 teeth or 4 teeth including proximal shelf) and B (2 teeth or 3 teeth including proximal shelf), to be adult and juvenile examples, this problem resolves itself.
The synonymy for E. rapax is difficult to assess. The majority of citations do not provide illustrations, and where figures are provided many are not of sufficient detail to confirm or refute the record. Therefore we have chosen to provide as full a synonymy as could be determined, based on taxonomic literature, to facilitate future research.
Elasmopus rapax sensu stricto forms a complex with E. bampo Barnard, 1979 , E. calliactus Edmonson, 1951 , E. hooheno Barnard, 1970 , E. integer Myers, 1989 , E. mayo Barnard, 1979 , E. mutatus Barnard 1962 and E. serricatus Barnard, 1969 . Elasmopus rapax s.s. is most similar to E. bampo and E. mayo; both the later species have the epimeron 3 posterior margin scalloped, while the former has a small acutely produced tooth. This character is an important feature as there are few other characters to separate these three species. Elasmopus mutatus and E. serricatus differ from E. rapax s.s. by the telson which is broader than long. In E. hooheno, E. mutatus and E. serricatus the uropod 3 inner ramus is greatly reduced rather than subequal to the outer ramus. In E. hooheno and E. calliactus the male gnathopod 2 propodus has a distal shelf and two teeth in the adult male form, while in E. rapax s.s. the adult male has a shelf and three teeth along the palm. Further, the male gnathopod 2 palmar teeth in E. calliactus and E. mutatus are weakly developed in comparison to those on E. rapax s.s.
Distribution.-Mediterranean: Italy, Sicily, Greece, Turkey, Egypt, Tunisia, Libya, Algeria, France, and Monaco (see Karaman, 1982) . Red Sea: (Spandl, 1924) . Eastern Atlantic: North Sea, British Isles (Lincoln, 1979) ; Canary Islands (Krapp-Schickel and Ruffo, 1990) . Western Atlantic: Caribbean, Brazil (Kunkel, 1910; Shoemaker, 1921; Wakabara and Serejo, 1998; LeCroy, 2000) . Indo-Pacific: Gulf of California, Micronesia, India, Korea (Barnard, 1979; Barnard, 1965; Walker, 1905; Shin et al., 2005) . New South Wales: Nelsons Bay, Sydney Harbour, Port Botany, Port Kembla, Eden, Twofold Bay (Chilton, 1917 ; current study). South Australia: Gulf of St Vincent, Port Augusta (current study). Western Australia: Bunbury Harbour (current study).
DISCUSSION
Only upon assembling the material examined for publication did the restricted port and harbour distribution of this species within Australia become evident. We do not consider this an artefact of sampling, as material was examined from several hundred benthic shallow-water samples around the coast of Australia, the majority of which could be considered 'pristine' or not impacted by shipping. This meets with the standard for categorising a species as invasive to an area (Chapman and Carlton, 1991) . Chilton (1917) first reported Elasmopus rapax from Australia with material from Sydney Harbour (collection year 1884) and Norfolk Island (collection year 1901), but no illustrations of material were provided. Re-examination of Chilton's material confirms the Sydney Harbour specimen as E. rapax (accession no. 547589). However, the male and female specimens from Norfolk Island (accession no.547587 and 547588) are not E. rapax. Based on the telson shape, Chilton's Norfolk Island material appears to be two separate undescribed species of Elasmopus. (Note: further identification was not possible as the collection has protected status from the New Zealand Heritage Ministry, which prevents the removal of specimens from their mounted slides).
Material examined here shows E. rapax to be present in Australian ports from at least 1884 in New South Wales, 1977 in South Australia and 1993 in Western Australia. This is the first report of E. rapax from South Australia and Western Australia. Samples identified from major ports in Queensland (Cairns) and Northern Territory (Darwin, Gove) collected in 1984, 1999 and 2001 did not contain specimens of E. rapax. Invertebrate studies from Fusaro Lagoon and the Gulf of Naples, Italy, cite E. rapax as dominant in wharf and harbour habitats (Procaccini and Scipione, 1992; Prato and Biandolino, 2005) .
It is important to point out that a type locality is not necessarily the biogeographic origin of the species. The Mediterranean distribution of E. rapax places it throughout that sea, from Italy to Turkey, Egypt, Tunisia and Algiers. However, it is equally plausible that known populations in the Pacific Ocean, Red Sea, or Indian Ocean were the progenitor for subsequent invasion(s). The high number of species that are most morphologically similar to E. rapax in the Hawaiian and northeast Pacific amphipod fauna, E. bampo, E. calliactus, E. hooheno, E. mayo, E. mutatus, and E. serricatus (see Barnard, 1979) , may be an indication of a region of origin.
Further taxonomic and genetic studies are warranted for this species to confirm disjunct distributions, understand when populations became separated, and if possible determine a point of origin for this highly successful invasive species.
